Myogenic differentiation and lipid-raft composition of L6 skeletal muscle cells are modulated by PUFAs.
Lipid composition and fatty acid analysis of the major classes of membrane phospholipids were determined during myogenic differentiation of L6 skeletal muscle cells. The cholesterol to glycerophospholipids ratio decreased during differentiation, both in total (TM) and detergent-resistant membranes (DRM). Analyses of the membrane lipids showed that differentiation had a major impact on the molecular composition of glycerophospholipids. A significant decrease in the concentration of saturated fatty acids was detected in glycerophospholipid classes, and to a lesser extent in sphingolipids, while the concentration of 16:1n-7, 18:1n-7 and 18:1n-9 increased. At the same time, the concentration of long polyunsaturated fatty acid chains decreased in TM and DRM glycerophospholipids, resulting in a lower saturated to unsaturated fatty acid ratio in myotubes as compared to myoblasts. Interestingly, the observed n-3/n-6 ratio was lower in differentiated cell membranes. PUFA supplementation of L6 cells led to an increase in myogenic differentiation correlated to an incorporation of added PUFAs in TM and DRM glycerophospholipids. As expected after n-3 PUFA supplementation, the n-3/n-6 ratio was clearly increased in TM and, surprisingly, this was also the case in isolated DRM. n-3 and n-6 PUFAs significantly and time-dependently increased the phosphorylation of kinase p70S6K1 during myogenic differentiation, revealing the activation of the upstream kinase mTORC1, a major regulator of cell cycle and protein translation. In contrast, PUFAs did not affect the phosphorylation of the kinase Akt, another pivotal regulator of cell metabolism. These results suggest that PUFA supplementation modified the membrane lipid composition and affected the differentiation of L6 cells.